Corfiplexes of the type Na6[M(HL)2(H20)2], where M= Mn(II), Fe(II), Co(II), Ni(II), Cu(II) and Zn(II) and Na3H-,L= 2-(4-sulphophenylazo)-l,8-dihydroxy 3,6 naphthalene disulphonic acid trisodium salt, have been synthesized and characterized by physico-chemical (elemental analyses, solubility, electrolytic conductance, magnetic susceptibility measurement) and spectral (UV-Visible, IR, ESR, powder x-ray diffraction) techniques for their structure and studied for their antifungal activity against ten fungi. The anionic 1:2 metal:ligand complexes show octahedral geometry around M(II), a significant antifungal activity against Curvularia lunata and Alternaria triticinaand and a moderate activity against Alternaria brassicicola, Alternaria brassicae, Alternaria solanae, Curvularia species, Helminthosporium oryzae, Collectotrichum capsici, Aspergillus niger, Aspergillus flavus and Fusarium udum.
INTRODUCTION
Several azo compounds containing, -N=N-group have been used in colorimetric/1/, chromogenic/2/, spectrophotometric/3/, complexometric /4/ studies as well as indicators in titrimetric determination of metal ions/5/, ct-Hydroxy azo compounds are significant due to their use as models for metal-enzyme interactions and transport of metal ions in biological fluids/6/. Polydentate chelating agents are able to remove metal ions from metalloenzymes by forming ternary complexes/7/. Coordinating abilities of aromatic -hydroxy azo dyes namely, 1, 4-bis-p-sulphonylazo-2,3-dihyroxynaphthalene, 4-(2-hydroxy-l-phenylazo)-benzensulphonate, 4-(2-hydroxy-l-naphthylazo)-benzenesulphonate and 4-(9-hydroxy-10-phenanthrylazo)-benzenesulphonate, towards Cu(II), Co(II), Ni(II) and Zn(II) show both mono and binuclear chelates formation/8/. 2-(4-sulphophenylazo)-l,8-dihydroxy 3,6 naphthalene disulphonic acid trisodium salt, Na3H2L 
EXPERIMENTAL Materials
Metal salts used in the present study were of BDH AR or equivalent grade. Ethanol, methanol, dioxane etc. were purified by distillation. 2-(4-sulphophenylazo)-l,8-dihydroxy 3, 6 naphthalene disulphonic acid tri sodium salt Na3H2L, was purified by literature method/22/.
Synthesis of Complexes
To an aqueous solution of the ligand, 2(4-sulphophenylazo)-l,8,dihydroxy-3,6-napthalene disulphonic G.Pandey and K.K. Narang Bio&organic Chemistry and Applications acid trisodium salt, Na3H2L (ca 2 m mol, 1 .14082 g), aqueous solutions of metal salts, (ca 1 m mol, 0.197 g of MnC12.4H20, 0.2780 g of FeSO4.7H20, 0.281 g of COSO4.7H20, 0.2809 g of NiSO4.7H20, 0.2497 g of CuSOa'5H20 and 0.2870 g of ZnSOa.7H20) were respectively added with constant stirring. These solution mixtures were then digested on water bath with constant stirring at about 95 C. The solutions were made alkaline (~8-9 pH) by adding NaOH solutions and further refluxed for about 2 hours. The solutions were concentrated up to half of the volume by heating on water bath and then about 10 ml absolute ethanol/methanol was added. The reaction mixtures were further refluxed for ca two hours. Shinning microcrystals, thus obtained, were filtered, washed with ethanol, several times, and dried over PO5 under reduced pressure. Recrystalization was. carried out from ethanol solution. Their and physico-chemical and elemental data are presented in Table- Mycellial growth of five fungi, with or without chemicals, was observed by taking dry weight of fungi grown in 150 ml conical flask. All the conical flasks were filled with 50 ml potato dextrose broth. Required amounts of the chemicals were then added to the broth to get the desired concentrations (250, 500 and 750 ppm) individually and in the mixture and dissolved and mixed thoroughly by shaking the flasks. After autoclaving for 15 min (at 121C) the broth was allowed to cool down and a 5 mm disc of fungal mycelium was taken from the border of an actively growing fungal colony and inoculated into the broth. The flasks were incubated at 25 + 2C for one week.. Potato dextrose broth without the chemicals served as control.
After one week, the broth with the fungal colony was filtered on previously weighed filter papers and dried at 80C for 24 h. The dry weight of the fungal colony was determined by deducting the weight of the filter paper from the total weight of filter paper and mycelium. All the experiments were conducted in triplicate. The data were subjected to student 't' test for statistical significance. Antifungal activity measured by these methods is presented in the Tables (8, 9 , 10, 11, 12).
Statistical analysis
The data recorded for different concentrations of metal-complex solutions were subjected to the following statistical analysis. Figure 3 and 
Analysis of variance (ANOVA)

IR Spectra
Aromatic t-hydroxy azo compounds, such as the present ligand, undergo fast intramolecular proton transfer between the enol-azo form and keto-hydrazone form. This equilibrium has been studied by a variety of spectroscopic techniques/8/.
Major peaks observed in the spectra of Na3H2L, at 3425, 1628 and 1508 cm 1 ( Electronic spectra
Absorption spectral data of the aqueous solutions of the complexes are reported in Table-3 . These appear to be only charge transfer spectra with extinction coefficients, for the lowest band, around near 10 G.Pandey and K.K. Narang Bioinorganic Chemistry and Applications Table 4 and the spectrum is illustrated in Figures 6 and 7 Vol. 3, Nos. [3] [4] 2005 Synthesis, Characterization, Spectral Studies and Antifungal Activity Vol. 3, Nos. [3] [4] 2005 Synthesis, Characterization, Spectral Studies and Antifungal Activity From an overall study of the effect of the different metal salts, ligand Na3HzL, and its Mn(II), Fe(II), Co(II), Ni(II), Cu(II), and Zn(II) complexes, it is inferred that the metal complexes are better fungicidal agents than their parent ligands. Again in certain cases the complexes (metal salts + ligands) are more effective i.e., show more fungi-toxicity in comparison to the individual metal salts or the ligands, thereby indicating a good synergistic effect or the effect of complexation in solution.
For practical utility of these compounds, the inhibiting capacity of the complexes was compared with commercially available fungicides, e.g. dithane-M-45 (a broad fungicide) which is used in the inhibition of spore germination in the 0.1 0.2% in the field condition limit for many fungi. 
